The in vitro antimicrobial activity of two newer agents, ticarcillin and cefoxitin, against 204 recent clinical isolates of anaerobic bacteria was determined by an agar dilution technique, and compared to their related compounds carbenicillin, cephalothin, and penicillin, as well as metronidazole, clindamycin, and chloramphenicol. Ticarcillin was similar to carbenicillin, and cefoxitin was more active than cephalothin. At readily achievable blood concentrations of each antimicrobial agent, ticarcillin was slightly less active than clindamycin against Bacteroides fragilis. Cefoxitin was superior to cephalothin and penicillin against B. fragilis. Penicillin remained highly active against all obligate anaerobes other than B. fragilis. Metronidazole, while highly effective against B. fragilis and Clostridium perfringens, was only intermediately effective against anaerobic gram-positiv6 cocci ahd relatively inactive against nonsporulatihg anaerobic gram-positive bacilli. Further evaluation of the clinical efficacy of ticarcillin, carbenicillin, and cefokitin against anaerobic infections is indicated.
toxic alternative agonts are clearly needed for the therapy of severe anaerobic infections.
We evaluated the in vitro activity of two newer antimicrobial agents, ticarcillin and cefoxitin, against 204 recent clinical isolates af obligate anaerobes and compared these results to their related compounds, carbenicillin, cephalothin, and penicillin, as well as to clindanmycin, chloramphenicol, and metronidazole. Both of these newer agents have been reported ti have broad spectrum activity against obligate anaerobes (5, 10, 14) ; however, only a limited number of strains has been studied previously.
MATERIALS AND METHODS
The isolates examined in this study, obtained from inpatients of Harbor General Hospital 1971 through 1975, are listed according to genus, species, and subspecies in Table 1 . Identification and speciation were determined in prereduced anaerobically sterilized (PRAS) differential media, according to the method of Holdeman and Moore (6) . A pH meter was used for recording carbohydrate fermentation reactions, and fatty acid analysis of fermentation products was performed with the AnaBac gas-liquid chromatograph. Clinical isolates were stored in 20% skim milk and frozen at -75°C until ready for susceptibility testing.
Susceptibility testing for all antimicrobial agents was determined on Mueller-Hinton agar (Difco), which had been adjusted to pH 7.2, and enriched with 10% defibrinated sheep blood and 0.01% (vol/ vol) vitamin K-hemin. Twofold serial dilutions of ticarcillin (Beecham-Massengil), carbenicillin (Roerig), cefoxitin (Merck, Sharp & Dohme), cephalothin (Lilly), penicillin (USP), clindamycin (Upjohn), chloramphenicol (USP), and metronidazole (Searle) sensitivity powders were added. Test organisms in skim milk were inoculated into PRAS chopped-meat glucose, streaked for purity and growth characteristics, and subcultured in PRAS thioglycolate glucose broth. This subculture was incubated for 48 h and adjusted to a MacFarland no. 1 nephelometer standard (1), previously determined to approximate 106 to 107 organisms per ml by colony counting in roll tubes with PRAS media. Inocula (0.0025 ml) were delivered with a Steers replicating apparatus (13) . Plates were then incubated at 37°C in anaerobic jars after air had been evacuated and replaced with a gas mixture containing 80% nitrogen, 10% hydrogen, and 10% carbon dioxide. Anaerobic, microaerophilic (incubated in a candle jar), and aerobic plates without antibiotics were used for controls, and a reference strain with known minimum inhibitory concentrations (MIC) was included in each test to demonstrate reproducibility. All results were read at 48 h, and the MIC recorded was the least antimicrobial concentration that yielded no visible growth. Table 3 . Against B. fragilis, ticarcillin was equally active as carbenicillin, with a similar median MIC and comparable relative activity. Cefoxitin was far superior to cephalothin. At readily achieved blood concentrations, the relative activity of ticarcillin against B. fragilis was slightly less active than clindamycin and metronidazole, but higher than the remaining agents.
With the exception of cephalothin and metronidazole, relative activities of all antimicrobial agents tested were more than adeqcuate against obligate anaerobes other than Bacteroides.
Metronidazole demonstrated variable activity against obligate anaerobes other than B. fragilis, and was least active against Propionibacterium, Actinomyces, Peptostreptococcus, and Peptococcus. DISCUSSION Recent awareness of the potential serious complications of clindamycin (3, 8, 15) as well as chloramphenicol (16) Ticarcillin obes tested. Its strikingly improved activity compared with cephalothin and penicillin is undoubtedly related to its resistance against betalactamase of B. fragilis (10, 11) .
These in vitro data indicate that ticarcillin, carbenicillin, and cefoxitin may be useful alternative agents for clindamycin and chloramphenicol in the treatment of serious anaerobic infections, and further clinical studies with these agents are clearly warranted.
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